Problems of anaesthesia in the acute quadriplegic require that no procedures other than those absolutely necessary for patient survival be undertaken. Problems of general anaesthesia in such situations are described and an anaesthetic regime recommended.
REGIONAL ANAESTHESIA IN THE EMERGENCY DEPARTMENT F. R. Berry, Royal Perth Hospital
The application of nerve conduction block techniques in the Emergency Department wiII be considered in relation to immediate pain relief rather than, or in addition to, the provision of anaesthesia for subsequent definitive surgery.
The nerve blocks that are regarded as worthwhile wiII be discussed and iIIustrated with reference to the various painful conditions requiring treatment.
EPIDURAL AND SPINAL OPIATES IN POSTOPERATIVE PAIN RELIEF R. A. Boas, University of Auckland, New Zealand
The localisation of opiate receptors in the substantia gelatinosa level of the dorsal horn of the spinal cord opened with the use of regional block with opiate drugs to relieve pain on a segmental basis. Seemingly all opiates appear to be active at a spinal level though some require high concentrations to give adequate analgesia. They work by a process of membrane stabilisation at a pre-synaptic level, inhibiting the onward transmission of nociceptive impulses to the T ceJls of the spinal cord. In distinction to local anaesthetic block, all other conducting systems are unaffected, giving a specificity of analgesic blockade which is seemingly ideal in the post operative patient. Clinical studies to date reveal several problems of a pharmacological nature related to drug kinetics and C.S.F. dynamics. Differences in uptake from epidural and spinal administration provide clues as to how the method may be made safer and more effective but it is not yet apparent which is the best agent. Studies on long term post operative patients suggest spinal or epidural opiates may reduce morbidity after surgery and anaesthesia as well as giving near total pain relief, but the hazards are as yet of sufficient concern to limit their use to specialised and closely supervised clinical settings.
A COMPARISON OF FOUR EPIDURAL OPIATES T. A. Torda, A. Pybus, The Prince Henry Hospital, Sydney
A controlled "within patient" comparison was made of epidurally administered morphine (6 mg), methadone (6 mg), pethidine (60 mg) and fentanyl (60 mcg) in 24 post operative patients. A latin square design was used, to eliminate any effect the order of administration may have had. The drugs were administered on demand, and the duration of pain relief is shown below. When asked for preferences among the four drugs 15 patients indicated that one or two drugs were better than others, nine had no preference. One patient experienced nausea following morphine, methadone and pethidine and one following morphine and fentanyl. Two patients developed pruritis, one from morphine and pethidine and one from morphine. One patient developed urinary retention. Clinically significant hypotension was not encountered but the fall in systolic blood pressure following morphine and pethidine, and in diastolic pressure, following pethidine was statistically significant.
EPIDURAL PETHIDINE FOLLOWING CAESAREAN SECTION P. Brownridge, Queen Victoria Hospital, Adelaide
Extension of analgesia following Caesarean section using local anaesthetic agents via the epidural route has been practised for some years. Disadvantages, however, include incomplete analgesia, residual weakness, hypotension, urinary retention and a limited mobility. Safety has also been questioned. Experience gained with epidural pethidine during the past year in preparation for a within-patient, double-blind trial, has been encouraging.
Preservative-free pethidine 50 mg in 10 ml saline, prepared by the Pharmacy Department, provides postoperative analgesia within 5 minutes of injection. Further doses are given on demand for up to 48 hours. The quality of analgesia is invariably complete and has a duration of effect from 211z-4 hours. Tachyphylaxis has not been observed. Occasional failure to produce rapid analgesia has been due to displacement or blockage of the catheter in every case. The degree of sedation is variable but there has been no disorientation, undue lethargy or clinical respiratory depression noted to date amongst more than a thousand incremental epidural injections. Nausea is very uncommon and blood pressure changes insignificant. Pruritis has never been more than a minor irritation, and seems to become less with subsequent doses. Spontaneous voiding after removal of the urinary catheter (12-24 hours post operatively) is usual.
The degree of both patient and nursing staff acceptance has been such that epidural pethidine is used routinely to provide analgesia following caesarean section under regional anaesthesia.
POST OPERATIVE ANALGESIA FOLLOWING HAEMORRHOIDECTOMY D. A. Pybus, H. Liberman, T. Torda, Prince Henry Hospital, Sydney
A double-blind trial comparing five analgesic techniques used following haemorrhoid surgery has been undertaken. The techniques included the use of intramuscular opiates, caudal analgesia with short and long-acting local anaesthetics and caudal opiates.
Significant differences in both effectiveness of pain relief and incidence of complications emerged. These differences will be discussed.
A Peer Review Committee has been established by the A.S.A. and Faculty of Anaesthetists. The question of peer review has become of increasing importance in the last 5 years since government has been indicating a need to ensure that standards are being maintained and that cost effectiveness of medical care is being achieved.
I will consider several methods of review which can be used both in hospital departments and for individuals. The relationships of continuing education, utilisation review and assessment to peer review will be discussed.
TEACHING RESUSCITATION P. J. F. Baskett, Frenchay Hospital and Bristol Royal Infirmary, Bristol, U.K.
Training in cardiopulmonary resuscitation presents several problems. There are many groups of potential learners each with different requirements. A vast discrepancy exists between the number of teachers and the number of trainees. For logistic reasons practical training in genuine emergencies can only be offered to a very few. The majority will have to rely on teaching aids and simulated conditions. A typical resuscitation teaching room will be described and further applications suggested.
Some world wide basic agreement on fundamental principles is necessary with decisions about who should be taught, what should be taught and how the teaching can be carried out. Assessment of the trainee and opportunities for refresher courses are essential elements.
Several national and international bodies are attempting to provide guidance and help with principles and teaching materials and there is much genuine agreement. However, religious, cultural and geographical differences will probably preclude a universal standard.
One thing is certain, however -efficient citizen CPR plays a highly significant role in offering the professionals an opportunity to reduce morbidity and mortality. It is assumed generally that most of the medical, nursing and paramedical staff in a hospital can maintain basic life support and that medical and specially trained nursing staff can maintain advanced life support. In practice, this assumption is incorrect. To achieve these goals in a large hospital requires the teaching of many hundreds or even many thousands of learners, particularly if it is accepted that most cardiac arrests outside critical care units are managed for the first five minutes by members of the nursing staff. Attempts by individuals to set up a hospital programme, fail commonly from the sheer weight of numbers of learners. Full time positions for teachers of C.P.R. are not likely to be available in the current economic situation.
St. Vincent's Hospital, Sydney, has tried to overcome these difficulties by developing a teaching team of several doctors and trained nurses. Strategies have included fixed and mobile educational hardware, a hospital certificate of competence in basic life support and the development of special slides and tape-slide programmes in both basic and advanced life support. Further work has been carried out on the concept of teaching teachers throughout a number of metropolitan hospitals.
Despite the successes of the programme it has almost foundered on a number of occasions and the reasons are discussed in the paper.
TRAINING IN RESUSCITATION T. Brophy, Department of Anaesthesia, Queensland University
Training in resuscitation is a compulsory part of the 12 hour First Aid and Resuscitation Course for second year medical students in the University of Queensland and all students attend an Ambulance Centre for 4 hours on one evening. They go with the Ambulance officer to any accident or emergency and receive detailed instruction in the use of resuscitation and analgesic equipment in use.
Small group practical instruction with 4-6 students per manikin is possible only because of the support of senior medical students and senior demonstrators from Surf Life Saving Association, the Red Cross, Royal Life Saving Society and the State Electricity Commission who not only act as instructors but lend manikins. The venue for the courses is the Army Drill Shed at the Field Hospital where there is ample room for 23 manikins -and also for instruction in the principles of splinting and bandaging.
In the fourth year there is retraining in basic life support with introduction to advanced life support and students attend the Ambulance Training School.
During the anaesthetics term in sixth year, the students have further retraining in resuscitation and are expected to be familiar with all equipment.
The Professor of Anaesthetics, the Director of Anaesthetics at Townsville General Hospital and the Reader in Orthopaedics act as examiners for the Surgery Examination in sixth year. There is no announcement at which hospitals these three examiners will participate in the examination -an incentive for all students to maintain proficiency in the manual skills of resuscitation.
The objectives, course content and assessment criteria are discussed. MD5 of the Australian Standards Association has completed its standards for resuscitators, resuscitator containers and resuscitator kits. Great difficulty was experienced in writing these standards because, unlike many other items of equipment, the skill of the operator plays a major role in the effectiveness and safety of the equipment. The role of the human in the performance of the resuscitator makes the definition of reproducible standards difficult. Eventually the committee adopted an approach of writing standards which emphasised safety in the resuscitator with a standard "hand" concept as a basis for minimum performance. Specially difficult areas in which to write standards included: 1. The ability of the resuscitator to produce an acceptable minute volume in the face of changing patient characteristics. 2. Any limitation which could be set on the maximum pressure developed in the patient circuit. 3. The delivered oxygen concentrations and the adjustability of the inspiratory flow. 4. The measurement and limit of functional dead space. Advances in life support systems have been a blessing to many of our patients but, like all other developments in advanced society, have created problems and tragedies. Death has had to be redefined for a number of patients and, while the principle of brain death is largely accepted, the details of diagnosis still remain a matter of debate in some circles.
The public have joined in the emotive discussion and theoretical principles have often become confused with the enormity of the ultimate tragedy. It is up to the medical profession, particularly anaesthetists, to give a lead, by not only explaining the situation cogently and with compassion, but also by making every possible effort to ensure that a tragedy is not created unnecessarily.
Decisions about whom to resuscitate must necessarily be blurred and influenced by individual circumstances. However, some guidelines are possible and will be discussed.
It is essential that misery is not prolonged for unjustifiable reasons such as professional pride or failure to clearly identify those individuals who should be allowed to die with dignity. Based on data obtained from Australian subjects, the regimen was tested in II American patients undergoing elective arterial surgery. In 10 the surgery was sufficiently iong to allow the development of a plateau in their serum gallamine concentrations (mean 11.8 mg/I) with which was associated an average paralysis intensity of 92070. In these 50-76 year-old patients, the most striking difference from other pharmokinetic studies was their longer elimination half-life, which averaged 247 min. During "steady state" the mean percentage of gallamine excreted in the urine was wide. Renal clearance rates for gallamine were less than the simultaneous creatinine clearance. The integrated evoked compound electromyogram of the opponens pollicis muscle following transcutaneous stimulation of the median nerve at the wrist has been used to measure the rate of onset of paralysis following neuromuscular blockers. There is marked variability of response to these drugs as seen in the slides. The results show the rate of onset to three dose levels of d-tubocurarine (0.60, 0.66, 0.70 mg/kg), and responses to doses of gallamine (3.0 mg/kg), pancuronium (0.1 mg/kg) and alcuronium (0.25 mg/kg) are given for comparison.
PRE
The time of onset of paralysis is measured from the point where the lEMG starts to decrease because circulatory factors (size of patient, skin circulation, posture) may vary the time taken for the drug to reach its site of action. The end point is taken when the lEMG has fallen to 80% of its final value because it is difficult to measure accurately the time taken to reach values below this due to the exponential shape of the lower part of the curve. The mean rate of onset with dTC is 1. It is concluded that comparable doses for rate of onset in children are dTC 0.60 mg/kg, pancuronium 0.10 mg/kg, alcuronium 0.25 mg/kg and gallamine 3.0 mg/kg. It is also shown that the rate of onset can be markedly increased by a small increase in dose. Provided that the anaesthesia will be continued for more than 30 minutes, an increased rate of onset of paralysis can be achieved by increasing the dose of the relaxant by 10 to 20%.
THE RESPONSE TO SUXAMETHONIUM IN A PATIENT WITH ATYPICAL PLASMA CHOLINESTERASE G. A. Gutteridge, L. A. Doolan and N. M. Cass, Austin Hospital and Royal Children's Hospital, Melbourne
Suxamethonium is usually avoided in patients known to have atypical plasma cholinesterase, so that relatively little is known about the effects of small doses of suxamethonium in such patients. The response to a range of small doses of suxamethonium was studied in a patient with an atypical cholinesterase requiring repeated anaesthesia for electroconvulsive therapy. Under peripheral nerve stimulator control, 0.05-0.1 mg/kg is suggested as a suitable test dose of suxamethonium in these patients.
Cass and B. Bell, Royal Children's Hospital, Melbourne
Suxamethonium has been associated with cardiac arrest in patients with severe burns. Several years ago Tolmie demonstrated and we confirmed that a substantial rise in serum potassium occurred following depolarisation with suxamethonium in these patients. More recently in an attempt to elucidate the relationship of the extent of burn with the rise in serum potassium and duration of danger period with suxamethonium it was decided to use small doses in the hope that a smaller response would ensue. With 0.2 mg/kg a patient became paralysed and had to be ventilated. We have subsequently done lEMG studies which have demonstrated that patients with burns have an exaggerated response to suxamethonium. A small dose causes a greater depression of the IEMG and the duration of action is longer than normal patients of the same size. A number of examples of Cl!ses studied will be shown.
THE ASSESSMENT OF PAIN
Pain is an unpleasant subjective experience due to real or imagined tissue damage or expressed in terms of such damage. Acute pain usually relates well to obvious tissue damage and facilitates its treatment. Post surgical pain relates to tissue damage but is modified by the fears, anxieties and expectations of the surgical patient. Chronic pain is often expressed in terms of tissue damage with little evidence of peripheral nociception.
When assessing pain, the patients behavioural response is observed by the techniques of clinical medicine. A careful history is taken with special reference to the nature and distribution of the pain and its relationship to physical signs, functional limitations and areas of tenderness. Findings are related to clinical expectations and assessed for internal consistency.
Unfortunately the association between nociception and behavioural response is variable. Consequently more "Scientific" methods of pain assessment have been attempted, including analogue scales and pain charts, comparisons with standardised stimuli, and descriptor scales. Patient generated pain level recorders have been used.
Sometimes related findings such as analgesic intake, activity level or psychological measurements are of greater signficance. Certainly pain cannot be fully assessed without consideration of its significance to the patient and his environment.
Another approach is to interpret the degree of noniception by denervating involved structures and pathways. This is the technique of diagnostic nerve block.
No one method of pain assessment is totally reliable. Greater chronicity of pain and more emotive social or medical implications make assessment more difficult.
DIAGNOSTIC BLOCKS R. A. Boas, University of Auckland, New Zealand
Diagnostic blocks have a well defined role in delineating the anatomical pathway of nociceptive input into the central nervous system. Often the precise localisation of an irritable focus may be sufficient to provide both a diagnosis and definitive treatment, but more often the information derived helps to separate sympathetic from somatic pains, particularly in the limbs or visceral structures, or may help isolate particular nerves involved in pain processes. However, caution is advised in the interpretation of responses to differential spinal block and in developing prognostic responses for long term blocks on the basis of diagnostic results. While anatomical knowledge and technical proficiency are accepted as mandatory requirements for conduct of diagnostic blocks, the use of clearly defined criteria for response assessment and the subsequent interpretation of these responses demands as great an appreciation as the procedural aspects of such Occupational Therapist are required in the therapy of these patients. The Anaesthetist's role is to confirm the diagnosis, defining the presence of any persistent injury which may be acting as a trigger point, and therapy. The therapy may take the form of Stellate Ganglion Blocks, chemical sympathectomy (reserpine/guanethidine) and analgesic blocks. The effectiveness of these will be discussed. Surgical sympathectomy has had poor results, as had amputation. However, we have found that psychological assessment and therapy, in the form of counselling, behaviour modification and pain education, is an extremely important tool in the management of these patients, for of ten so far assessed, nine have a severe underlying, pre-existing condition such as hysteria, depression etc.
Each patient requires an individual plan of management which has to be continually assessed as to its efficacy.
None of the patients have resumed their pre-injury work, and still have severe disability, with benefits mainly achieved from psychological therapy and chemical sympathectomy.
POSTOPERATIVE PAIN RELIEF-FOUR SURVEYS M. Bookalil, Sydney University, Royal Prince Alfred Hospital, Sydney
Students doing Option Terms in Anaesthetics in The University of Sydney have investigated postoperative pain in four institutions -Lismore Base Hospital, Wagga Wagga Base Hospital, Royal North Shore Hospital and Royal Prince Alfred Hospital.
The designs of the studies varied slightly, exposing different aspects of the problem. The method of postoperative analgesia was intramuscular narcotics. Patient satisfaction ranged between 710J0 and 93 0J0. Some easily remedied factors associated with dissatisfaction could be identified. The studies did not confirm the existence of a great deal of unrelieved postoperative pain or pain that would not be relieved by administration of intramuscular narcotics.
ERGONOMICS AND ANAESTHESIA M. Patkin, The Whyalla Hospital, South Australia
Ergonomics is the scientific study of man at work. Anaesthesia has concentrated on the interface between equipment and patient, but how the operator relates to his working environment has fundamental effects, for better or worse, on this relationship.
It is convenient to consider a model of the anaesthetist at work, with three elements and two interfaces:
ANAESTHETIST -EQUIPMENT -PA TIENT (ergonomics) (bio-engineering) Ergonomics has been applied widely in industry, the aero-space program, and the design of consumer items. Its application to anaesthetic practice, as well as to these other fields, can be considered usefully in four areas: I. Equipment design for the user (especially handles, readouts). 2. Work-place lay-out (the anaesthetic machine, seating, a more general analysis of operating tables for the surgeon as well). 3. Environmental conditions, as they reflect operators as well as patient (lighting, temperature, noise). 4. Related questions of skill, productivity, safety.
Much of this is well known to anaesthetists, but in patchy fashion. An ergonomic approach to the work of the anaesthetist fills in some large gaps, and also provides an enormous fund of information with a large positive contribution to make, but neglected in the past.
Doctors are uniquely placed to bridge the interface for designers and engineers, because of their background in applied anatomy and physiology. Existing design too neglects the simplest logic of human factors -knobs designed for steel-fingered pixies, visual displays obscured through glare, poor lettering, or bad wording, equipment with handsome stainless steel finish but awkward to grip or sit on, and failure to analyse and present the basic skill elements involved.
Other papers in this session will present various aspects of the anaesthetic-work interface. This paper will give an overview of ergonomics, present a check-list of design features for handles, and briefly discuss the ergonomics of operating tables and seating in the operating theatre.
THE DESIGN AND SKILL ASPECTS OF ERGONOMICS IN ANAESTHESIA W. J. Russell, Royal Adelaide Hospital, South Australia
The anaesthetist is concerned professionally with many skilled movements and with equipment. These are two interacting fat .lS of providing effective care.
Although the anaesthetist is a major user of medical equipment, the ergonomic design of equipment to facilitate use is almost non-existent.
Equipment should be designed so it is easy to handle, and encourages accurate application. The laryngoscope is the antithesis of this. Some winged needles have small wings which do not allow the needle to sit squarely. The force to hold the needle is increased with a small area.
Precision in movement is essential in techniques such as spinal and epidural block and there are several approaches to the problem. Recognition of the essential features helps each anaesthetist to decide which techniques are most suitable for him.
Good ergonomics means also that correct application or a misapplication should be readily recognisable. Some anaesthetic equipment is now designed functionally, and the development of a specific shaped oxygen knob is a recent example. The use of flash-back cannulae improves the visual feedback during insertion of a drip, but unfortunately may encourage premature withdrawal of the needle. Tactile feedback at critical points on the Mark 2 Pentec is also illustrative of good design.
A further ergonomic consideration is that equipment should be suitably designed for the environment, which would eliminate the tripod drip stand and the small wheel/narrow base anaesthetic machine.
Only by close liaison between the designer and the clinician can ergonomics be sensibly and sensitively applied. An understanding of the aims and principles of ergonomics can help increase the efficacy and reliability of some techniques.
THE ERGONOMICS OF INTUBATION IN CHILDREN T. C. K. Brown, Royal Children's Hospital, Melbourne
A short segment of a film on Anaesthesia for Children will be used to demonstrate steps taken to increase the efficiency and decrease the time taken to intubate children. The use of the right hand to stabilise the head and open the mouth and the left hand to hold the laryngoscope in such a way that the little finger can be used to depress the larynx will be shown. These techniques facilitate intubation and minimise the chance of hypoxia which tends to occur more rapidly in children. The space available to the Anaesthetist is constrained by the conflicting requirements of the surgical and nursing staff and by the size of the apparatus necessary to give an anaesthetic and monitor the patient.
Apparatus is usually placed behind or to one side of the Anaesthetist. Checking and monitoring of the apparatus usually requires that the Anaesthetist turn away from the patient. During cardiac surgery, Drui, Behm and Martin showed that as much of 500/0 of the Anaesthetist's time could be spent with his back to the patient. Lambert and Paget demonstrated that a constant 15% of time during shorter, less complicated procedures, was spent on apparatus management and this required the Anaesthetist's gaze to be turned away from the patient.
Lambert and Paget also noted that the Anaesthetist checked with the apparatus, the patient and the surgical site with a repetitive scanning movement occupying some four or five seconds, repeated two or three times per minute. This necessitated head and body movements. Boquet, Bushman and Davenport confirmed and quantified this finding, using an eye mark recorder. Both of these studies suggest the need to improve design and placement of apparatus in order to minimise movement between tasks during an anaesthetic.
A review of the literature on vigilance has also suggested that there are significant differences between the way in which apparatus is used for monitoring the patient under anaesthesia and optimum performance of the vigilance tasks necessary for patient care.
All of these studies suggest that the conventional design and placement of apparatus for the administration of anaesthesia and patient care fall well short of a standard which would minimise the stress of the Anaesthetist.
Redesign of anaesthetic apparatus must result in a reduction of its bulk and an increase in its stability.
It should also become modular to allow the apparatus to be quickly modified to meet individual requirements.
In this way, both the patient and the equipment can be placed within the field of vision of the Anaesthetist without him having to turn away from either.
LIGHTING FOR THE OPERATING ROOM

W. Williamson, Melbourne
This paper expounds those aspects related to the quantity and quality of illumination, the mobility, safety and maintenance of lighting apparatus in a room within which surgical and/or obstetrical procedures are performed.
Operating room general luminaires may be advantageously arranged in symmetrical groups, individually switched -to provide flexibility -by controls grouped and located adjacent to the major entrance. (colour rendering and colour corrected temperature).
(iii) > 1200 Ix for cleaning.
Specified are environmental aspects as windows, wall colours and reflectivity.
The surgical luminaire in conjunction with general lighting, supplies the illumination for the operator. Supplementation may be with a headlight in deep cavities.
The luminaire may be inappropriate as in eye surgery and/or whole body illumination.
The light patch shall be adjustable, 250-400 mm diameter, with no hard edges, free of striations and dark holes, and provide > 20,000 Ix at 250 mm diameter patch. The spectral energy shall be continuous such as provided by an incandescent lamp. Discussed are lamp failure, controls for dimming and focusing, and limitations on temperature of external surfaces and controls.
Range of movement -stable in any set position -is specified. Maintenance, cleaning details, and spare parts shall be available to ensure uninterrupted service.
SOME APPLICATIONS OF COMPUTERS IN PATIENT MONITORING
D. W. Hill, London
The application of computers to patient monitoring currently embraces a wide range of activities including: ECG interpretation using a cart-mounted microprocessor, blood-gas analysers with in-board microprocessors, the use of a microprocessor to linearise and standardise relatively The increasing amount of storage which can be provided in a microprocessor is focusing attention on these devices, but a mini-computer offers a full set of peripherals and the use of analogue/digital telephone data links to situations such as the operating and recovery room and renal intensive care units. In recent years the software recognition of R-waves and ectopic beats has led to much improved arrhythmia analyses together with the data logging and plotting of physiological variables. In this connection trend prediction is an area which requires futher investigation with techniques such as Kalman filtering. The digital modelling of the cardiovascular system is making steady progress, but the intensive care patient represents so many complex interactions that it makes obtaining a feasible model far from straightforward.
THE COMPUTER IN ANAESTHESIA -AN OVERVIEW
R. B. Holland, The Parramatta Hospitals/Westmead Centre, N.S. W.
The computer is a device which can receive, store, process and emit information. Supplied with suitable sensor and effector mechanisms, it can be used as a controlling device, capable of maintaining physical and other parameters within close limits. Such functions are in many ways appropriate to anaesthesia.
There is no limit to the nature of the information which can be supplied to the computer, so that social and administrative data may be added to clinical information. Suitably programmed, the computer is now able to generate a range of practical products, including accounts to patients, performance data for the Department of Anaesthetics, and analysis of surgical workload, both in and out of hours.
Separate programming can provide a scheduling pro forma to which only fine tuning need be added manually, resulting in an Operating Suite surgeon/ anaesthetist/trainee roster.
Technology exists whereby all of the above can be achieved, and much is already being done in various Departments in Australia, New Zealand and elsewhere. The prospects for the future of data processing in anaesthesia, as well as the pitfalls to be avoided, will be outlined.
THE NEW LITERACY
OR YOU TOO CAN UNDERSTAND COMPUTERS C. A. Morgan, Royal Women's Hospital, Melbourne
The discussion of computer literacy will include programming languages, computer jargon, and methodology for the cl)mputer user.
In contrast to natural languages programming languages are used for communicating technical procedures in a precise fashion. Nevertheless, there are many syntactic similarities to be found between the two types of language.
Although it is possible to describe computers without using jargon, it does help to know the meaning of commonly-used computer words. A few of these will be explained.
A method will be presented to help a doctor set up a computer system. He must know what computers can and cannot do. He must document in detail what he expects to come out of the computer. He can then find out which equipment is suitable for the task, and will know what information must be put into it. For maximum accuracy, information must be entered without delay by the person who generates it. Regular reports must be fed back to that person.
The reasons why doctors must develop computer literacy, and ways that they may do so, will be explained.
AUTOMATIC ANAESTHETIC DATA COLLECTION C. D. Clay and R. F. Seed, Royal Perth Hospital
The general purpose digital computer has found some application in almost every area of business, academic and professional life. In medicine, the larger main-frame machines have been used more for data processing whereas scientific purposes have been served by dedicated machines in the micro-processor range. A comprehensive system for use in anaesthesia would need both data processing and scientific computation.
This paper discusses some of the problems associated with an attempt to set up a data processing system for anaesthetic record keeping. The aims of such a system and a cost benefit analysis are considered.
In addition other areas are covered such as the problems inherent in the application (for example security and hard copy requirements), those associated with user acceptance, and possible hardware configurations.
To conclude, such possible extensions to the system as theatre scheduling the real time data collection are explored.
AN EV ALUA TION OF ON-LINE COMPUTERISATION OF ANAESTHETIC RECORDS P. Roessler and T. F. Lambert, Queen Victoria Hospital, Melbourne
Storage and sorting of anaesthetic records enables individual anaesthetists to obtain feed-back on their activities, and enables the department to be aware of its service commitments and requirements, allowing predictions about work load for staffing and accreditation to be made. Computerisation of records is particularly suitable for this purpose.
Our experience following installation of on-line computing facilities using a bureau, has revealed the following advantages and limitations. Advantages Economic:
Relatively low starting cost, modest onProgramming: Reports:
Disadvantages:
Speed:
going costs and considerable storage space.
No separate programming fee. Ease and flexibility of producing realtime reports.
Operating through an acoustic coupler at 300 baud (bits/sec) is very slow and susceptible to interference and frequent disconnections.
It has taken 3 months to acquire a 1200 baud modem which has resolved these problems. Programmability: There is no facility of access to do any programming. Applications:
Limited to data handling, being a data base system. Changes:
Once the format of the screens used for data entry have been set, changes are made very reluctantly. Reluctance:
There is an initial reluctance of staff to enter data, but this eventually disappears once they realise the simplicity and value of this function. The limitations of this system are small compared with the advantages that it offers and we regard this as a favourable alternative for computerisation of anaesthetic records.
HUMANISING THE COMPUTER J. D. Paull, The Royal Women's Hospital, Melbourne
With the increasing use of computer assisted record keeping factors which influence the success or failure of the project are being identified. The "friendliness" of the program and its interactions with the operator are particularly important. When data entry by clinicians, inexperienced in computer use, is planned these interactions with the operator are particularly important. When data entry by clinicians, inexperienced in computer use, is planned these interactions are crucial to success. "Friendly" and "unfriendly" interactions and the fact that doctors cannot follow simple instructions will also be demonstrated.
NEWER SOFTWARE PACKAGES D. P. Crankshaw, Royal Melbourne Hospital
Our practice of anaesthesia appears to be influenced very little by the actual outcome of anaesthetics administered to the larger proportion of patients. Current pressures to change our practice are cost, advertising by drug companies or possibly scares from major mishaps which have occurred. Very little account is taken of overall outcome, morbidity or mortality, largely because of the lack of information. There is clearly a need to provide some sort of an audit of the outcome in all patients undergoing anaesthesia, particularly in teaching hospitals and an effort should be made to feed this information back to trainees and their teachers.
In the last two years, considerable advances have been made in the development of fairly universal programmes which incorporate advanced features of data manipulation and can be operated on inexpensive microcomputer. Two programmes, Configurable Business System (CBS) and File Management System-80 (FMS-80), designed particularly for business computing, lend themselves to data entry and reporting of anaesthetic procedures. Both these systems consist of a series of programmes which are selected from a list on the cathode ray screen. These programmes allow the user to set up a file structure without any knowledge of the way in which it is actually programmed. They also allow data forms to be set up for entry of data into the file structure and also the viewing of information in the files. As well as sorting, merging and reporting, programmes allow one to select files on the basis of single or mixtures of criteria and report the results.
With these computing tools available there seems to be little reason why comprehensive surveys of anaesthetic outcome can not be conducted and as a result be used to improve the quality of outcome of our anaesthetics.
I.C.U. COMPUTERISATION G. D. Phillips and P. J. Gordon, Flinders Medical Centre, Adelaide
A Hewlett-Packard 21MX minicomputer has been utilised for two separate applications in our Intensive Care Unit. In the first of these, a system which we originally described in 1979 to store and analyse data relating to Unit workload, admissions, disease states, monitoring abd therapy, was modified for use on the Hewlett-Packard computer. The programme designed for this purpose has since been utilised to store and analyse data from the Operating Theatres and the Pain Unit.
The second application of the computer was to store and analyse physiological patient data. On-line data includes heart rate, arterial and pulmonary arterial pressures, central venous pressure, respiratory rate, tidal volume, intrathoracic pressure, temperature, inspired oxygen tension and expired carbon dioxide tension. Manually keyed-in data includes cardiac output, pulmonary artery wedge pressure, fluid balance measurements: laboratory results, drug therapy and progress notes. From on-line a,,~ keyed-in data, the computer calculates various derived values such as cardiac work, vascular resistance, cardiac shunt, fluid balance summaries.
The system allows frequent automatic sampling and storage of a large number of parameters from a number of patients simultaneously. It allows instant recall of this data, with derived variables, in the form of a visual display and printed reports.
The major problems with the system have been timeconsuming data entry procedures, poor data display, and difficulties in ensuring that on-line data input is artefact free.
CLINICAL AUDIT OF AN INTENSIVE CARE UNIT D. A. Pybus and T. A. Torda, The Prince Henry Hospital, Sydney
A computer-based audit of the work of an Intensive Care Unit has been designed. Biographic, therapeutic, monitoring and pathological data on each patient admitted to the unit is recorded on a 160 character "card-image" file. An interactive analysis program allows the operator to perform complex multi-variate analyses using only a few simple commands.
Using the system, it is possible to: l. Generate simple statistical data regarding admissions, duration of stay, outcome, morbidity, mortality, etc. 2. Examine the use of monitoring or investigative techniques. Use of simple cheap microcomputer system in an intensive care unit is described.
Features are those of low cost, ease of collection and storage and ready accessibility. Data is compiled on each patient concerning diagnosis, category of care, treatment, monitoring, complications, duration of admission and outcome.
The virtue of this system is the simple flexible program, allowing easy modification to produce data on any combination of parameters. e.g., bed occupancy or equipment utilisation, in addition to specific patient information.
Particular advantages of this system are the exclusion of non medical computer specialists and ready availability of data in the intensive care unit which can be used as a bank of experience in treating current cases. Problems of implementation, cost, design of data sheet and computer program are discussed.
COMPUTERISED GAS ANALYSIS FOR A NEW HOSPITAL BUILDING N. J. Davis and J. L. Black, Sir Charles Gairdner Hospital, Perth
The Sir Charles Gairdner Hospital is commissioning a new building with over 1000 gas outlets (oxygen, nitrous oxide and medical air). To facilitate rapid gas identification and gas purity testing an automated gas analysis system has been developed. This is based on a CIG quadrupole type mass spectrometer (Model MS-2) and an on-line microcomputer system.
The mass spectrometer incorporates a mass-scanning facility where all ion masses between 0 and 50 mass units can be scanned in less than one minute.
The microcomputer system consists of an LSI-II microprocessor, 32K of memory, 2 floppy disk drives, analog to digital and digital to analog conversion channels and a graphics terminal.
Software has been developed to link the computer to the mass spectrometer so that mass spectra are collected in real time and written for (permanent) storage to disk. Data analysis includes plotting of mass spectra on the graphics terminal, fully automatic gas identification, and a quantitative analysis of impurity contaminants in the gas sample. Unpeeling of mass spectra is also available to accurately establish relative percentages of mixtures of gases.
Samples are collected from the various gas points in a suitable bag and brought to the mass spectrometercomputer system, which is semi-mobile.
Typical results will be presented as well as a discussion of the advantages and practical use of the system.
The same system can be used for the analysis of gases in the clinical situation and applications will be discussed.
AN INEXPENSIVE CARBON DIOXIDE MONITOR D. P. Crankshaw and M. Boyd, Royal Melbourne Hospital
Continuous monitoring of the end-tidal carbon dioxide tension is not used extensively in anaesthesia or intensive care. This is due to deficiencies in existing equipment such as high cost, lack of reliability due to contamination with water vapour, to the risk of physical damage, or to the large physical size of many devices. As well the value of breath by breath recording of carbon dioxide tension is not perceived by many as a valuable method for recognising major disturbances in vital functions.
Carbon dioxide tension can be determined by measuring the conductivity of water equilibrated with respiratory gases. A simple device can be constructed which is inexpensive, has adequate frequency response, robust and extremely reliable.
Computer modelling using the MACPUF computer program has shown that events such as air embolism, low cardiac output and cardiac arrest can be detected in the presence of wide variations in pattern of ventilation.
Developmental studies have shown that a device combining a simple carbon dioxide sensor and some signal processing capability can result in an inexpensive alarm for routine clinical use.
DISORDERS OF THE EPIDURAL VENOUS PLEXUS R. A. Boas, University of Auckland, New Zealand
The epidural venous plexus is usually considered to be without pathophysiological consequence. However, a group of post surgical patients were examined by means of retrograde venous catheterisation to produce lumbar epidural venograms and pressure recordings. Other studies included epidurograms, myelograms and epidural space compliance studies to show the extensive changes brought about by disease or post-surgical changes. The integrity of the internal vertebral venous plexus system is frequently lost with interruption of cephalad flow and loss of collateral perilumbar connections. This results in vertebral venous congestion with generation of high venous pressures and the creation of lumbar-caval anastomoses, as a result of epidural adhesions and scarring. Altered pressure patterns with resultant flow changes together with obliteration of normal epidural space mechanics, reveal a patient group where epidural blocks have lesser efficacy and greater hazard.
MANAGEMENT OF HEADACHE FOLLOWING ACCIDENTAL DURAL PUNCTURE P. Brownridge, The Queen Victoria Hospital, Adelaide
The outcome and management of 36 accidental dural taps occurring in obstetric patients are reviewed. Despite prophylactic epidural infusion and bed rest after delivery, headache commonly occurred, and in some cases was severe. A blood patch was performed in eighteen patients, and relief of headache was usually complete within 6 hours. Two patients obtained no relief, but a repeat patch was successful. One patient experienced sudden return of headache related to movement soon after a patch, and another patient experienced severe radicular pain for 2 days afterwards.
Severe headache is particularly distressing in the post partum period because it totally interferes with normal maternal activities. For this reason, active management is recommended. Although many treatments have been suggested in the past, a rational approach depends on (a) reducing the pressure differential across the dura and/or (b) sealing the dural peforation. The following regime should practically eliminate the sequelae of dural puncture: I. Locate the epidural space and insert a catheter. 2. After delivery bed rest for 24 hours with either (I) an epidural infusion 1 Y2 L or (2) intermittent epidural saline injections (30-50 ml, 4-hourly). 3. Assess the patient frequently. 4. Be guided by progress and severity of headache. If headache becomes a burden an early blood patch (10 ml) should be performed. Finally, the blood patch should be used therapeutically and not prophylactically, and should be injected via the needle.
OXYTOCIN AND WATER INTOXICATION Lynne Cade, Royal Women's Hospital, Melbourne
Water intoxication has been recognised as a complication of continuous oxytocin administration for induction of labour or abortion since the first case reported in 1962. It occurs as a result of the antidiuretic effect of oxytocin combined with the infusion of large volumes of intravenous solutions, especially if electrolyte-free solutions are used. Irreversible neurological damage can result and the condition may even be fatal. Early recognition and treatment by withdrawing oxytocin and administration of hypertonic saline is therefore essential. Five cases of water intoxication associated with convulsions are presented with the treatment and final successful outcome. The pathophysiology, aetiology, treatment and prevention of this condition are discussed.
BLOOD LOSS IN TRANSURETHRAL PROSTATIC RESECTIONS A. D. Bradshaw, Bendigo
After the unfortunate loss of a patient who bled to death in the ward following a transurethral resection I now perform ongoing estimations of the blood loss using a colorimetric technique during the operation, and have the ward staff continue it post operatively. We have found it very reassuring, albeit a somewhat crude procedure. 2. All the irrigating water is collected in a calibrated bucket. 3. At regular intervals throughout the operation I stir the bucket, draw out an 8 ml sample, and note the volume in the bucket. The sample is then haemolysed with hydrochloric acid and held up to the light against the prepared dilutions and rated according to its colour. A simple bit of arithmetic: The Dilution fraction X Volume in bucket, gives an estimate of the volume of blood in the bucket. The ward staff take their samples from the catheter drainage bag which is volume scaled. The technique is dotted with error factors, and no account is taken of the patient's changing haematocrit. However, I believe it to be sufficiently accurate to indicate appropriate blood replacement volumes.
The few cases we have had that have required 3 to 5 units of blood have all had a follow-up haemoglobin close to what one had predicted.
It is reassuring, because it takes the guesswork out of a potentially harrowing anaesthetic problem.
THE ANAESTHETIST'S FAMILY Patricia Game, Adelaide
The ogre of family disharmony is generally swept under the carpet in the house of the financially affluent and intelligent. These problems should be aired, remedies sought, without embarrassment and I would suggest that domestic trauma is generally much more difficult to handle adeptly than stress related to our work. In fact, a sort of "too hard basket" view of this can keep the professional away from home for unnecessarily long intervalsescapism.
Breakfast may well be the only sure time for an entire family meeting and should be utilised to the full with the whole family eating a good meal and discussing any urgent problems with regard to the day's commitments.
Husbands and wives need to be awake and communicating before they deal with the family -they must always show a predetermined and united front on matters of controversy -and indulging in an early morning cuddle if the evenings are not suitable for same.
One should start the day early, using time before a family breakfast to help with homework, etc.
"The family that eats together, stays together."
DO WE NEED A NEW THEORY OF ANAESTHESIA?
D. P. Crankshaw, Royal Melbourne Hospital
A considerable amount has been written concerning the mechanism of anaesthesia. Theories proposed and the experiments performed would seem to indicate that anaesthesia involves an alteration of intermolecular forces in the brain by the anaesthetic agent. Theories and experiments suggest alterations in structural components of cells, particularly in the area of the cell membrane.
Most theories pay little attention to the function of whole cells, groups of cells or the whole nervous system. Recent developments in membrane biology and studies of the sensitivity of both whole organisms and single cells to electrical fields, suggest that modulation at the gap junction Recent unfortunate accidents involving medical gas and anaesthetic machine installations resulting in large awards of damages to patients indicated that the systems of communication and lines of responsibility for the safe maintenance of medical gas systems and equipment was illdefined at the hospitals concerned. Safety rules and procedures for medical gas installations are required in all hospitals to ensure that an adequate, safe and reliable service is provided for patient care.
Permit to Work certificates should always be used to control engineering work however minimal, in order to protect patients, staff and medical gases plant. They are necessary to co-ordinate the activities of many different staff and require their fullest co-operation and acceptance of the responsibilities involved. It is not enough that heads of hospital departments understand their implications and adhere to the conditions specified.
A Permit to Work certificate states the degree of hazard involved, defines all services to be worked on, the points where isolation of the affected sections are made and also gives an indication of the work to be carried out. The certificate does not authorise the use of the installation for clinical purposes until the appropriate part of the document has been completed by the appropriate personnel.
The introduction of a permit to work system in a large general hospital will be described and the problems encountered will be discussed.
SIGNIFICANCE OF SPUTUM CULTURES IN INTUBATED PATIENTS C. Borton, Royal Prince Alfred Hospital, Sydney
It is well recognised that instrumentation and intubation of the upper airways results in contamination and colonisation of the upper airway with oro-pharyngeal and other bacterial flora. In many intensive care patients, managed with endotracheal tubes, difficulties arise in assessing the signifieance of positive sputum cultures for this reason.
A series of patients with such problems was studied. These patients had infiltrates on x-ray and one or more organisms, usually gram negative, on sputum culture. Further information was obtained by fibre-optic bronchoscopy with a protected brush technique to get uncontaminated lower airway specimens for culture. These were obtained from the areas opacified on chest x-ray. The cultures obtained from these brushings were then compared with the cultures obtained by normal transendotracheal tube aspiration.
This technique showed that the more peripheral bronchial brush bacteriology often failed to demonstrate involvement by organisms in the large airways. Results indicate that endobronchial brushings is a useful technique to assist the diagnosis of pulmonary infections.
PRECISION DRIP REGULA nON BY GRAVITY W. J. Russe//, Royal Adelaide Hospital
The common infusion set has a roller wedge on the tubing to regulate flow. With this roller, precision flow adjustment is difficult because there are no calibrated settings on the roller and the flow gradually changes after the roller is set. Many hospitals now use electronic infusion pumps to regulate infusions precisely. These are complex and expensive and have a small risk of pumping air.
Recently precision flow devices have become available which are disposable, cheap and reliable. The helical graduated channel gives stable flows which can be set roughly on the calibration. However, there are several limitations in using this system. An alternative gravity feed system is more robust to pressure variation but stabilises more slowly.
In any patient, devices are now available for simple imprecise infusion such as may be required intraoperatively, for simple moderately precise infusion such as may be required postoperatively and for high precision infusion. It is important that all users be aware of the limitations and advantages of these devices. In a three month period two pneumothoraces occurred following the use of the Benjet Tube for micro laryngoscopy . The physical characteristics of the tube were analysed using a dummy lung to measure flow, pressure and compliance curves. This showed a very high pressure reached, with high mouth flows and with partial airway occlusion.
PHYSICAL CHARACTERISTICS OF THE BENJET TUBE
SPINAL BUPIV ACAINE B. R. Trainer, Royal Perth Hospital
The use of isobaric Bupivacaine (0.5070 plain) in spinal anaesthesia was undertaken in 50 patients to assess the advantages of this agent particularly in relation to its ease of administration, onset and effect, and duration of action. The majority of patients were undergoing perineal or lower extremity procedures. The average age of the patients was 71 years, the majority being males. The dose used was 3-5 ml, and was administered in the sitting position, commonly at the L 3/4 level and with minimal barbotage.
In all cases the onset of effect was extremely rapid such as to permit commencement of surgery within 5-15 minutes. The average height of block achieved was to T9-11, the highest being T8.
As anticipated, hypotension was the commonest complication requiring active therapy. Duration of action was variable but always exceeded 2.5 hours and this was adequate time for all the surgical procedures to be completed.
Measured plasma venous levels of bupivacaine will be reported and minor post-operative complications will be discussed.
DOES AUTOLOGOUS BLOOD TRANSFUSION RAISE PLATELET COUNT AFTER CARDIOPULMONARY BYPASS? V. S. Iver and W. J. Russe//, Royal Adelaide Hospital
Thirty patients undergoing coronary artery bypass grafting were allocated randomly to three groups. Group I not having any blood withdrawn; Group Il having blood withdrawn from the venous line at the onset of cardiopulmonary bypass and receiving this autologous blood at the end of the bypass; and Group III having blood withdrawn from the venous line at onset of C.P.B. and receiving this blood 3 hours after termination of bypass. Platelet indices (platelet count/haematocrit) were calculated from measurements made on samples collected at the end of bypass, three hours after termination of bypass and after transfusion in Group Ill. In all patients the haemoglobin/haematocrit and platelet count rose and also all platelet indices (haematocrit/platelet count) measured after bypass were larger than the value at termination of bypass. The absolute platelet count was not significantly higher in the groups receiving autologous blood. However, compared to the control group, the platelet indices after autologous transfusion were significantly higher. Autologous transfusion appears to produce a significant rise in the platelet count when the effect of haemodilution is taken into account.
A COMPARISON OF METHODS OF CARDIAC OUTPUT MEASUREMENT R. Woog and M. Bookalil, Royal Prince Alfred Hospital, Sydney
A comparison between one hundred measurements of cardiac output using thermodilution and dye dilution was made on Intensive Care patients. Iced injectate at 0 QC, injectate at 20-22 QC for the thermodilution and a dye dilution method using Idocyanine Green was used over a wide range of cardiac outputs (i.e. 3-12 litres/min.). The measurement determined by room temperature injectate consistently gave values approximately 1 litre/min. greater than those using iced injectate and dye dilution. Cardiac output as determined by the iced injectate method was also somewhat higher than those using dye dilution but the correlation between these two methods was better than with that using room temperature injectates.
The significance of these findings in the determining of cardiac output in Intensive Care patients is discussed.
